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XEMBEEZ FRE RNA T 55"

A& WAE BEA BNE K% RFE LKA

1 1 4F

(BRI ARFRESEMEARYE, REBRRYFELIRE, B 400716)

RE BETFAREENN dRNA RSN ZRE G IIRE, BILF=4MBE % RNA T3, HEXERRE
RIS A A RNA SRR, fERTAMREE LUK EE = (A0EE Bruh3 WhHR, BT TAHM RNAI
AR, GREY, BNFHFE=HRRAERB A BOEHEE K505 8 h 1§, wh3dsRNA f G BKES K T

2.0 /L. EXEMAHE =R wh3dsRNA, RIBEEBIE S HIREM R — KR

FEPAWE, REEEL

RERYIBHEN, Bmuwhd TS SR EKMPK BB CRITANEE, BT S5 MM KES RRTENEEE.

XK@
¥RHAS 522, S881.2

RNA T# & Fire 5" B RAEFWLE B H KR,
HIEH R FHREKENERIIRILE. BRicE
g™ gl m S gy iy
ST T RNAL #R. RNAI 353 dsRNA
P—FFR R Dicer RIRLBRBEVIR AL 21 ~25 nt 9T
PtE/N RNA Bt (siRNA), i siRNA /-5 5103
HE 1) 0 [RIVEEHE mRNA 2T Sesn® .

REAWREE I ARNFB AL, i Bmwh3
HEER5 w3 fiif (10~19.6) KREMAE, w3 il
RE—NEFMUMN, AEIRELER, WE=H
B (w3), EHEOP (w3™) H Aojuku 3 B [ 51
(w3") %, w3 NLARIZAE W AT AR sk &
6 R A i BB IR AR . R & Bmwh3
ERSRBHORERSERE, REKEaREH
WE—MEEERE, S5R0EMEREGRFEN
iz, HE_EAERLEAFERER, HFAETX
MiEZEH, BIBOEEABERYHE, fiRE
BHBREEHEY. REE=ZAMWERE (Bnwh3)
2K mRNA #5152 677 bp, {7 F 441 ~2 501 bp
ZIRAE — TR HE, B S — KB T ATP
B B IR 5% 12 9 ABC ( ATP- binding cassette) ,
2K 68T MEEMR. REBEAE T ATPE4E
it (domain) K 6 MEELHE, ES5RA
EaikryEE" ", Bowh3 RRERKEE RY
RAFHERE, ZEENOTTRE HESIEES¥ EX
T, RAAENAECHNERKEENH, £—
MET RNAL R BUR B A& 2.

Quan 2™ L H £ 5 Fh N200 i Bmuwh3 %t [ 4]
HAESE T RNAL fER B VER. fbiTLL GFP &
YE Rt BB, 5 Bmwh3 JEH ) dsRNA YEAFZBR)S 7 h

RNA F¥, ®%&, Bmwh3 £H, B[Rt

NEZIERR S, B3 TRERNRTRE, EHR
HOHNEFKEEN. RNA BT EN, G
517 dsRNA (BERGH, H P EREE Bmwh3 Bk
BB ZEME. EHERE, ALKESIF TE
RGP FES ], ASFH Bmwh3 dsRNA #RHEE
ST THBORMEN, HHERERE T —ERE
BIZ % RNAI iR R R, LIEREN A TR @5
REREFEIHEE.

1 #MHEFE

1.1 ##

1.1.1 Brwh3 3. BeEMXEM, HiEARE
Brmuwh3 3P mRNA H1%6 598 ~ 1 523 bph4 IF i 55
FEw3~1 MREFINRE 3 ~14 (E1).

(A)Bmwh3 ¢cDNA

441 598 1523 2402 2677 bp
925 b
(B w3~1:
T7 Promoto:
Bud-13:
T7 Promotor -

Fig.1 Features of Bmwh3 ¢cDNA and the plamids used in
the experiment
(A) Representation of the structure of the silkworm Bmwh3 cDNA;
(By) w3 ~1 of mRNA of Bmwh3 gene; (B,) w3 ~14 of mRNA of
Bmwh3 gene.

THEAKPEESEHIA (30270691).
BB REA.

Tel: 023-68250748, Fax: 023-68251128
E-mail: xiaqy@ swau. cq. cn

WS B . 2003-08-26, £ H 1§ 20030928



Hh E R I8 SRR

2004; 31 (4) EHE54EYHEHRE

http://www. paper. edu. cn

Prog. Biochem. Biophys. - 323 .

L1.2 Zafh. R RE Em .

1.1.3 X7 KA. Pst | B . Klenow E§. RNA &
& Kit ( Ribomax™ Large Scale RNA Production
System-T7 Kit) , >4 Promega 7\ &]F= 5.

1.2 H%x

1.2.1 Bmwh3 #H dsRNA fE & : & w3 ~1
M w3 ~14 533N LARE SR, FMMRHFEE KRR
kL DNA, HLyKE . )4 dsRNA #9757 1: 3 B UK
[13] #47. B Pst | B AL R w3 ~ 1
w3 ~ 14, Klenow B #h FF 2ife Bl U, R g B
RibomaxTM Large Scale RNA Production System-T7/
(Promega A H]) A &4 B LA AL w3 ~ 1 FI
w3 ~ 14 JEHRGHETEME G HE, fdE RNA
(sense and antisense RNA) , BT ¥ %k e v ok 44 it
HRTYWE, BRIEMEREKBEMHEFNIE, N
RNAJREG, T 94C L2 ~3 min 5, BHEXE
8. B kX% RNA Fi&E & JC Rnase [ Dnase |
it DNA £ith, &8y, /&b, iR, o
ULRE, HEMT 20 pl TP, & 1% B0
BERHEIKE, R EITRIINRE, HE—En
WEBEMTE, RET -80CHEA.

1.2.2 HIPEZEZBHES: ™54 h A&
FIHES 1.110 B HCL T E IR 80 min DI BRAT
H, A S02 REiEETERSE AL (Y
M), HFHETPMPRASHE2 ~3 mn. ALHE
JaR) &I IR 1 514X (NARISHIGE ) #4713 41,
TESPRRALAT LUR SRR W EATHRAL. 159 it fa) 7 R
W gtetE (FBRf5 4 ~8 h, 10~12 h, 20 h) F
MeiAESTRTE] (FRER)E 72 h US) PR SR
SR RARWE (0.2, 1.0, 2.0 g/L) # Bmwh3
dsRNA, EEKEEK, 2.0 g/L i) Bmwh3 ki DNA,
ESHAR 10 ol 4. BRRESE L AAES
0, PRESHESE (PERE. LEsEEE) 4
HiE, BT25CHEHTHSE, FREFRAFR.

1.2.3 E5HEH RNA KRB £ 74 1 At st
E] BTE S AR SR TE T ST JE 938 4 REETHRE QIR
B G AR%, LB RUEICRAERN KRG
RSP B L, it AR & B kA B R
SRR 0T BT S B R B BT I A A F O RS H
B AL R B B JIK 4 425 Y 2 G Sk K.

2 %5 B

2.1 Bmwh3 [ dsRNA K% &
PR KRR IURRL DNA, WIS 21T /Y

Higl (B2). Mz Rolam, wmiks
Bruwh3 FH K FE MR B FH—8, TUATF
Bmwh3 #: A dsRNA 4] %&. F§ Ribomax™ Large
Scale RNA Production System-T7 ( Promega 2y ] ) iR
F & ARAMAL R BURL w3 ~ 1 T w3 ~ 14 ARH 3 5&
BUE. i RNA 8, ¥ ERBRBMEMNIE, R
RNARG . Bk, #14 dsRNA. 24 %56 i+
Ay =2.483, Ay =1.192, (Ayy/Ay, =2.065),
WERS. 9 g/L. 4350 w3 ~1 & w3 ~14 ) ssRNA
FIAALHT . J5 B9 dsRNA 7 1% B BRAE W EERE * HLIK
B, BEERHMT (K 3).

Fig.2 The plasmid DNA of Bmwh3 and digested by Pst [
M. Marker (1 kb ladder); 1. The plasmid DNA of Bmwh3; 2, 3.
w3 ~ 1, w3 ~14 plasmid DNA by Pst | digestion.

dsRNA

Fig. 3 The Bmwh3 dsRNA of agarose gel electrophoresis
1. Marker (ADNA/Hindl[); 2: w3 ~1 ssRNA; 3. w3 ~14 ssRNA;
4; dsRNA of Bmwh3 (before puriﬁcation) s 5: dsRNA of Bmwh3

(after purification) ; 6. The Bruwh3 plasmid by EcoR I .

2.2 Bmwh3 dsRNA HEPRBF NN

2.2.1 AN[EESTETE SRR B4R KR
NI Te 2RER, MERTFHAMER, i
BB, K42 REAFBLNER, &ENFE
0 (E4a). Mw3 MG RE (B=ZERE) B
wEAERE AR E R (K 4b M 4c). EIL
PR E S BT R BCR, R B E8hiE G
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Fig. 4 Phenotypic changes following injection of the Bmwh3 dsRNA into the wild-type eggs
(a) Wild-tvpe eggs (dark brown); (b) (c¢) The mutant eggs of 3 and «3*: (d) Phenotype of control eggs; (e) (f) Induction of mosaic eggs
and the white eggs by injection of Bmwh3dsRNA; (g) Wild-type embroyos at tumed-dark stage; (h) (i) Phenotypes of the induced white eggs
developed into head and body pigmentation stages; (j) Wild-type larvae; (k) Larvae of 3 on the third day of the first instar; (1) Translucent larvae
after injection Bmuwh3dsRNA into later developed eggs; (m) Phenotypes of translucent larvae on the third day induced by injection Bmwh3dsRNA into
early developed eggs; (n) Phenolypes of translucent larvae induced and wide-type larvae at the first molting slage ( red arrows refers to the wide-type

larvaes and green arrows refers to translucent larvaes induced ).
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Bmwh3 dsRNA W& 50, T 55 H5 = KW 3|
THEWEE (Bde) RAECOIEOE (E4), 3
WP T TR, FEOE 10 h kg, 4k
HRERIE, BRMEERELTHE. F/520h
ES, WEASESIER. AN R, &5
(A 4d).

2.2.2 A J7] dsRNA HREEXTOR (B0 E M. MR 1 h
ATRAE W, 7=50)5 8 h HE4t Bruwh3 3 A ik &
B dsRNA Xt TR K= A B B2 . 725k
BR2.0g/LEt, SAMANAN, HTH8RL
BHIR; SWER L0 o/Lat, FHRMIE, KB
SR RO ST 0.2 o/L, HARAES 4 F
WAEA.

Table 1 Effect of the Bmwh3 dsRNA injected into the eggs

Number Number of eggs with

Number of the

. Injection . Number of
Injection p/ (gL Y of injected the following colour translucent
time hatched
eggs larvaes
White Mosaic Dark brown
dsRNA of Bmwh3 0.2 8 50 0 (0) 0 (0) 50 (100) 14 (28) 0 (0)
1.0 8 50 0 (0) 24 (48) 26 (52) 16 (32) 0 (0)
2.0 8 50 47 (94) 2 (4) 1 (2) 13 (26) 6 (48)
2.0 10 90 16 (18) 54 (60) 17 (19) 33 (37) 0 (0)
2.0 20 50 0 (0) 2 (4) 48 (96) 25 (50) 0 (0)
2.0 72 50 0 (0) 0 (0) 50 (100) 30 (60) 13 (43)
Bmwh3 plasmid 2.0 8 50 0 (0) 0 (0) 50 (100) 16 (32) 0 (0)
ddH,0 8 50 0 (0) 0 (0) 50 (100) 17 (34) 0 (0)
No injection 50 0 (0) 0 (0) 50 (100) 48 (96) 0 (0)

The injection volume is about 10 nl. The plasmid DNA of Bmwh3, ddH,0 and without injection were controls.

2.3 Bmwh3 dsRNA X &BREF, WERKE M

FHERMM BT FRETIE 8 Ki, LHFHE
HERE, MERTFAETNERTE, BRHEHEIE
CHRBREE THHRFER6, HIABEFMNED
AR, XK EEYN BT
Bmwh3 dsRNA 20 A0 FESE 8 K i H OF o {5 &
HFO, LA G RBE/NE (K4h), EHF
B, OR5E PRI 7E P B 5 T A AT T R L B
FIWIE, ABEERE (K4). MEFEOQHER
TEREHERA, FREWEINMEANE (H
dg). BRHATEST Bmwh3 dsRNA WM& LT & & R iE
HHEF.

Sr A4 AU B AL L SERT, Bk 2 B8 a0 B A
EH (E4)). F8 Bruwh3 3R dsRNA 9% 57 W
SR th AR B R B, RS 2 RH KA
MR B AT I, (EBEBHMEEARA . BT
Bmwh3 dsRNA R &ML ESE=H
SRR AL, BRREXBIR (B4, 1). B
WATE 5T Bmwh3 FEA dsRNA 7% 5 49 19 619 BT 544 i
BEWEKSEEH (F4m), FHTHERH -8

R BHIFTIESIRZIS R4 2 K, 3=
e, EAREABRTER, HEKEATSEY
e

3I i

3.1 ERMMT

Quan SE LGP 64 1E % B H ZR &l N200 % 5RFE K
KEAE, I RNAI AR RIHBER THE= R
WRBE . ALK OR%ER M5
FRERIIE NS MR, AT TR R
RN, RNAL B 7 7] B9 2% R b 2 15 4E
M. BTafEfES, ROIBSHE="AMEEKN
BARRZENERAHUAR. ARLBAERA Quan &
RLRSHETKEBRSE=ZANRY, 23 KEK
=ik, HARWMER R : BIF™/E2~5h AL
H 7 1. 110 HCl iR 80 min LIRRHEE, &5
7~8 h IEFHKE R 2.0 ¢/L ) Bmwh3 dsRNA, 15t
(AR 10 nl Z245. 1 Quan %57 N200 AR A0 24
8, BIIF=/E 4 h 0.9 mol/L HCl £E 25C 5%
1 h, Z&/=j56 ~7 h {5 Bmwh3 dsRNA 2 ~3 nl.
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3.2 FHEtE. REMBEFSRRAORIE
EEZEREH, SMEYE Bmwh3 dsRNA BEH 3%
AN F AR NFEER N R, BRAMKTE, H
HT B8O Z dsRNA #E A 75 69 Iy i 1 6] &2 B
dsRNA MR E R . MNEHFE LE, THHE
BAEEH A A NEST 2 10 nl 2.0 g/L fy dsRNA,
BIEEALOE 7E S dsRNA 20 ng 245, MTESTRSHA b
&, ST 10 h HEAERE, X5%
MR A EHBRMEFS. 70012 ~15 h IHEZIE R
B, E20h S BC LB A mo0EREd i
PEREY TR, Ba—BER, mElEEE
HEE BHTSRNANSFHERTHRBTESR
JREERTURK, B dsRNA R AR S E 41+ F
mRNA FEff, MmiFIREAEREBEER. FH,
M=0R)5 8 h NEEBERE 0N, 120 h REERINES:
LRI, RARFENERFEN Bmwh3 3EH
FEAERE AT BET, WA 20 h j5IE
WRBIHGHREOR, KEMMIIGE, HItad
3 dsRNA B,
3.3 Bmwh3 dsRNA X80 % B Bk T i % )
Rz w3 fLRIRERIPESIEE AR, &
fERES R R BT, BIHBCNL, R
Xt H w3 RAS TSR B RRE B 2 T LB AT
BIR) R 1E. Quan %5 /) SC I R B, ¥ 5T Bmwh3
dsRNA &5 & Bk E B, BLAUERE T 33X B
REERH Bmwh3 FriEdl. HE, HTHESE
BB BB LA BTAR, Hik, ST
ERHEEFTRERNLR _HE4H Bmwh3 EFHE
EAERFTRE R BIE, W2EMEEEXEHAGE
54 [ 4. ¥ Abraham %7 [ BF 5% % 9,
Bmwh3 TEMR G R B M FRA R SCPR L2&SE 5 X5
FOXR, WHEREMNGCAEZBEZG. HILHEN,
Bmwh3 TER MR R E B A H M EEMINGE,
ASLEK Bwh3 dsRNA FE A KT RIS 3 K&
T, BAMEAHEZIZMW, HHBAHNES
B SHE S0 5 09 Br L i R B 2 B B
BRREIR. SN EHEN BRI NESHTHA
FHHRTEOREN, TUHEN Bmwh3 BT
MBIEB AR &S, HSE5MamREN, &
RERBEHS SERTFEKREHERORE. BE
Bmwh3 BEHZEM 5IHEEM X R 534, Bmwh3 fR7]
RERIREE A 2 56 Z R I S 1 T g A 19 R ik
ERE.

3.4 KERNAI AN FHHRAOEMERED
REEFAMRMEN

M RNAi Ky EoF, SEbr b R BB R K3
SR FUBEAT LR IS EAM THECR. IR RF
FIRK, SHMERBHREKAREEL, T
RIR SR R RAER. HE, XMERIEHER
PR AR MR AR IEM AR A rER. W
I, RESEHTIRAEREFIINES, &ALR
REEM 7K dsRNA A, FEAMRFBEE T
—EHBMFRE RNA KR, 2R E 80 A8
T EST FHIRNIIGEN 7. AR BN IR
PRI BI i 22 /9 AR/ 500 ~ 700 bp 2 [6] B9 EST
FFo, WRBEWHIEMLINF, "TED A TAR
siRNA Wy A IR (i), SERR 455 %R H, K dsRNA
MEFGIRAAFIRIE, 2BFHEILE
EHWERHERATFSERNELHRE, RAAHE
RIBIVE RIS .

FEXR B MG KT W B RNAL H A,
KA BT REREETHXIGEERKTIE, n)
BEXE, RAMNEAERFRE. R, REKR
AR RNA IR, Hoa7E A K R F A4
LB EPETEUN RNAI FEREMFES 2, X
FRINEERENH AR RMET W T A,
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Study on The RNA Interference of Bombyx mori Embryo*
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Abstract
phenomenon is termed RNA interference ( RNAi). An effective RNAi method of silkworm ( Bombyx mori) embryo

Double-stranded RNA ( dsRNA) can induce sequence-specific inhibition of gene function, this

by introduction of double-stranded RNA corresponding to the silkworm Bmwh3 gene into the preblastoderm eggs of
wild-type has been established based on the previous research. The results showed that the RNAi was successful
when injected Bmwh3 dsRNA into the preblastoderm eggs within 8h after laid of wide-type silkworm and the
concentration of the Bmwh3 dsRNA must be high to 2.0 g/L. It can also induce the other w3 mutant

phenotype translucent larvae when injected Bmwh3dsRNA into the third day of developed eggs. A conclusion
can be primarily drawn that the Bmwh3 is not only involved in the transport of the precursors of the ommochrome
and pteridine pigments to the eye and egg, but also involved in the transport of the precursors of the pigments to the

larvae skin.

Key words RNAi, Bombyx mori, Bmwh3 gene, w3 mutant
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